Before each spectrum was measured, the film was submitted to an anodic galvanostatic step (+ 38 pA/cm2), in order to attain the fully colored states. In these films the transmittance of the colored states is the same as the transmittance of the as-grown film. For 1 2 450 nm (Fig. 4) there is a net dependence of the transmittance on the cathodic charge. The strongest transmittance change is located at 750 nm. The reported spectrally selective behavior of cobalt oxide films^'*] can be clearly seen in this figure.
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[2] C. M. Lampert, C. G. Granqvist (Eds.): Lurge Area Chromogenics; Murerials and Devices .for Transmittance Control, SPIE Optical Engineering Press, 1990. [3] W. C. Dautremont-Smith, Displays, January 3, April 6-7 (1982 In recent years, the development of compounds which may be employed in the storage and transfer of information on a molecular level has gained increasing importance.". 21 Apart from the synthetic challenge, the formation of ordered supramolecular structures from these compounds merits investigation. ['. 31 In the present communication, we report the synthesis of conjugated nonaene-and 2-docosylnonaene carboxylic acids with different terminal substituents. These substituents have been chosen so that their spectroscopic properties differ from those of the polyene chain; they also have specific electron donor, electron acceptor or redox properties to allow for specific and selective excitation (energy intake). Because of the amphiphilic character of these compounds, pressure-area isotherms were determined in monolayers at the air-water interface. Their microscopic structure was observed in situ by fluorescence microscopy.
The nonaene carboxylic acids 4-R, with end groups R = 9-anthryl (A), I-naphthyl (N) , p-nitrophenyl(0,N-Ph) and ferrocenyl (Fe), as well as the 9-anthryl-substituted 2-docosylnonaene carboxylic acid 6141 were synthesized from crocetin dialdehyde lt5] by Wittig-and Wittig-Horner olefinations.[2, Intermediates of this synthetic route were the octaene aldehydes 2-R, and the esters 3-R and 5 (Scheme I). 
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The UV/vis absorption spectra of the polyenes 2-6 ( Table 1 
This localized excitation of the terminal anthryl and naphthy1 groups is due to the plane of the aryl end groups being twisted severely with respect to the a-bond plane of the polyene system. This twist arises from steric interaction between the aryl hydrogen atoms in the peri-position and the hydrogen atoms of the first C-C double bond of the polyene chain.[2b. For the p-nitrophenyl polyenes, in contrast, the arene nsystem in fact participates in the overall conjugation ; consequently, the intense longest-wavelength absorption of compounds 2-02N-Ph, 3-0,N-Ph, 4-0,N-Ph experiences a 15 -19 nm bathochromic shift.
Amphiphilic behavior, i.e. the possibility to form ordered structures in monolayers, was expected for the nonaene acids 4-R and 6.['01 The behavior of the polyenic acids 4-R in monolayers is summarized in Figure 2. ["] Despite the rigid polyene chain, typical monolayer behavior is observed, giving pressure-area isotherms in the temperature range 5-40 "C. All four nonaene carboxylic acids show similar isotherms, the formation of well-defined solid-analogous phased"] being a direct consequence of the rigidity of the hydrophobic polyene chain. The molecular area of the polyenic acid chain may be determined as the point of intersection of a tangent to the pressure-area isotherms.[' 31 Figure 2 shows values from 33 to 42 A2/molecule depending on the size of the end groups (Table 2) .
Due to the regular methyl branching, the molecular area is of course higher than that of a straight alkyl chain (20 A' / molecule).['01 It is in good agreement, on the other hand, with the 28 A2/molecule, determined for the structurally related p-up-8-carotenoic acid['41 with a cyclohexenyl end Figure 3 shows the spreading behavior of 9-anthrylnonaene acid 4-A on different subphases. The molecular area increases from 38 to 48 A'/molecule upon going from a neutral to an alkaline subphase (H,O/pH 9/NaOH). This is due to the formation of charged carboxylato head groups since electrostatic repulsion enhances the intermolecular distance. Upon addition of barium ions to the alkaline sub- 9-Anthryl-2-docosylnonaene acid 6 presents an excellent illustration of how varying the constitution of the subphase affects monolayer formation (Fig. 4) . 
ADVANCED -MATERIALS
It is important to note that the average molecular area at collapse pressure, measured at 20°C on a pure water subphase, is below that for a two-dimensional ordered monolayer assuming a compact chain packing. A molecular area of 17 A'/molecule is derived from the curve in Figure 4 a which is far less than the theoretical value for a dual-chain amphiphilic molecule, calculated by addition of the molecular areas of 4-A (38 A'/molecule) and of a saturated alkyl chain (20 Az/molecule).l' ' 1 This discrepancy is a clear indication that the polyenic acid 6 does not form well-defined monolayers on water (pH 5. 8-6.0 ). An ordered monolayer is obtained only using alkaline subphases (H,O/pH 9/ NaOH), with the expected molecular area of 64 A'/molecule. The significantly lower collapse pressure (21 mN/m, see Table 2 ) indicates the monolayer to be decidedly less stable on an alkaline medium. Upon addition of BaCl, (H,O/pH 9/NaOH/0.5mM BaCI,), however, the collapse pressure is more than doubled (43 mN/m), i.e. the stability of the monolayer appears dramatically enhanced. The rigidity of the monolayer of compound 6 does not appear reduced by the mobile docosyl side chain, as compared with that of the polyenic acids 4-R. Figure 5 presents the microscopic structure of a monolayer of 4-A mixed with 1-2 mol-% of a fluorescent lipid analogon 1 -palmitoyl-2-[N-7-nitro-2,1,3-benzo-oxadiol-4-yI-aminocaproyl]phosphatidyl-choline (NBD-PC). At low pressures (2 1 mN/m), most of the dyestuff is displaced from the solid-analogous phase of the polyenic acid monolayer. The emitted fluorescence intensity becomes visible only in small channels where the dyestuff particles are concentrated between homogeneous monolayer regions (Fig.   5 b) . For all compounds studied, these monolayer regions appear homogeneous upon microscopic observation; their rigidity renders them highly stable on aqueous subphases (>48 h). This rigidity so far also prevented the transfer of monolayers onto solid supports, and the formation of Langmuir-Blodgett films without cleaving the lateral structure. Even if increasing molar fractions of saturated lipid analogues were added to the spreading solution, no satisfactory transfer conditions were obtained. Any future synthetic MATERIALS approach will therefore have to include additional mobile elements built into the potyenic acid, which take the viscoelastic conditions during the transfer into account.['
Experimental

Pillared Randomly Interstratified Clay as a Highly
Heat-Stable Catalytic Solid ** By Kazuo Urabe*, Naoki Kouno, Hiroaki Sakurai, and Yusuke Izumi Pillared clay is one of the most fascinating advanced catalysts['' because it has uniformly distributed active sites in the bulk, and molecular-sieve microporosity like the zeolites. The number of pillared variants has been increased further with the use of positively charged sol particles['l as pillaring agents or layered host compounds other than clay.[31 However, the central p r~b l e r n [ '~,~I to be overcome is the lower thermal stability of pillared clay compared to that of zeolites. A solution to this problem was recently provided by Chinese on the application of rectorite as the host clay for the ever-popular 'Al13' Keggin-ion pillars.['b~cl This material belongs to the class of regularly interstratified clays and leads to a heat-stable microporous solid. Unfortunately, rectorite is inconvenient as a starting material because it occurs rarely in nature. Here, we report for the first time, a pillared, randomly interstratified clay which not only exhibits a higher thermal stability and catalytic efficiency than that of pillared rectorite (PR) but is also easily prepared from a synthetic clay available as synthetic mica-montmorillonite (SMM) . [6, 71 Figure 1 shows the X-ray diffraction patterns of various pillared clays. For comparison purposes, a montmorillonite was employed as non-interstratified but typical smectite clay. Pillared montmorillonite (PM) calcined at 673 K for 
